WHAT IS CLAIMED IS; 



/ 



1. A composite metal seal cpmprising a core of relatively 

hard metal, and at least one/annular region of relatively \ 
soft metal that is integrally bonded with the core of 
relatively hard metal and that provides an annular sealing 
surface for effecting a >muid pressure seal. 



2. The composite metal seal as claimed in claim 1, 
10 wherein the annular legion of relatively soft metal has a 
thickness in said radial direction of at least one-eighth 
^ of an inch . 



3. The composite /metal seal as claimed in claim 1, 



15 wherein the core off relatively hard metal is inlaid and 
overlaid with th^ relatively soft metal of the annular 
region of relatwely soft metal. 



4, The composite metal /seal as claimed in claim 1, 

w I 

20 wherein the annual region of relatively soft metal xs 
welded onto the core of /relatively hard metal. 



5. The composite metal seal as claimed in claim 1, 



^ wherein the annuJar region of relatively soft metal has at 
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least one annular gxoove in the neighborhood of the annular 



/ 



s^urface of the annular region of relatively soft metal 



'6. The composite metal seal as claimed in claim 1, 
5 wherein the /composite metal seal has a longitudinal axis, 
sq4ling surface is tapered with respect to the 



longitudinal axis . 



7. The composite metal seal as claimed in claim 6, 
n 10 wherein the annular region of relatively soft metal has at 
id least one annular groove in the neighborhood of the annular 
C= sealing surface, the annular groove being rectangular in 
cross-section and having walls that are perpendicular to 
the tapered annular sealing surface. 
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8. A composite metal seal ring for effecting a fluid 



pressure seal with resp 
second hub members, the 



active annular surfaces of first and 
composite metal seal ring 
comprising an annular dore of relatively hard metal, a 
first annular region o:: relatively soft metal integrally 
bonded to the annular core of relatively hard metal, and a 

relatively soft metal integrally 



second annular region ex 



first annular region of 



bonded to the annular of relatively hard metal, the 



relatively soft metal having a 
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first annular surface for marting with the annular surface 
of the first hub member to/effect a fluid pressure seal 
with the first hub membe27, and the second annular region of 
relatively soft metal harv^ing a second annular surface for 
mating with the annular surface of the second hub member to 
effect a fluid pressi^e seal with the second hub member, 
wherein the two anni/lar regions of relatively soft metal 
are displaced f roiA/ fesfch other along a longitudinal axis of 
the composite mefal seal ring. 



.10 



v^9 . The composite metal seal ring claimed in claim 8, 
wherein the the first annular reg/on of relatively soft 



metal has a thickness in said racial direction of at least 



one-eighth of an inch, and the^ second annular region of 
15 relatively soft metal has a Jthickness in said radial 
direction of at least one-eighth of an inch. 

10. The composite metafl seal ring as claimed in claim 8, 
wherein the annular crore of relatively hard metal is inlaid 
20 and overlaid with t/ne relatively soft metal of the first 
second annular region of relatively soft metal, and the 
annular core of/ relatively hard metal is inlaid and 
overlaid with /the relatively soft metal of the second 
annular regi6n of relatively soft metal. 
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11. The composit^ metal seal ring as claimed in claim 8, 
wherein the first annual region of relatively soft metal is 
welded onto the/ annular core of relatively hard metal, and 
5 the relatively soft metal of the second annular region of 
relatively soft metal is welded onto the annular core of 
relatively Hard metal. 
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12. The composite metal seal ring as claimed in claim 8, 
wherein the first annular region of relatively soft metal 
has at least one annuflar groove in the neighborhood of the 
annular surface of the first annular region of relatively 
soft metal, and the /second annular region of relatively 
soft metal has at least one annular groove in the 
neighborhood of thfe annular surface of the second annular 
region of relatively soft metal. 



13. The composiyte metal seal ring as claimed in claim 8, 
wherein the composite metal seal ring has a longitudinal 
20 axis, and the fnnular surface of the first annular region 
of relatively /soft metal is tapered with respect to the 
longitudinal ixis to have a varying radius that is smallest 
away from the/ second annular region of relatively soft 
metal and thAt is largest toward the second annular region 
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of relatively soft metal, andAhe annular surface of the 
second annular region of relatively soft metal is tapered 
with respect to the longitudinal axis to have a varying 
radius that is smallest/ away from the first annular region 
of relatively soft m^tal and that is largest toward the 
first annular regipn of relatively soft metal. 

14. The composite metal seal ring as claimed in claim 13, 
wherein the first annular region of relatively soft metal 
has at least one annular groove in the neighborhood of the 
annular surface of the first annular region of relatively 
soft metal, the annular groove in the first annular region 
of relatively soft metal being rectangular in cross-section 
and having walls that are perpendicular to the tapered 
annular surface of the first annular region of relatively 
soft metal, and 

wherein the second annular region of relatively soft 
metal has at least one annular groove in the neighborhood 
of the annular surface of the second annular region of 
relatively soft metal, the annular groove in the second 
annular region of relatively soft metal being rectangular 
in cross-section and having walls that are perpendicular to 
the tapered annular surface of the second annular region of 
relatively soft metal. 
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15. A composite metal seal having d core of relatively 
hard metal and at least one annular region of relatively 
soft metal providing an annular sealing surface, wherein 
the composite metal seal ring hag been manufactured by a 
process which includes: 
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(a) welding an overlay of the relatively soft 

metal onto a wofkpiece of the relatively hard 
metal; and 



(b) machine 
met 



al on th 



met/al 



overlay of the relatively soft 
workpiece of the relatively hard 
f^rm tl>6 annular sealing surface. 
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16. The composite metal seal as claimed in claim 15, 
wherein the process yxsed for manufacturing the composite 
metal seal ring furtther included machining the relatively 
hard metal of the workpiece after the welding of the 
overlay of the relratively soft metal. 



17. A method of/ manufacturing a composite metal seal 
having a core of relatively hard metal and at least one 



25 



H: 34I020(7B4S01!.DOC) 



annular region of relatively soft mifetal providing an 
annular sealing surface, said metnod comprising: 

a) welding an overlay of the relatively soft metal 
onto a workpiece of the/ relatively hard metal; and 



n 10 



b) machining the overlaw of the relatively soft metal 
on the workpiece of /the relatively hard metal to 
form the annular afealing surface. 

18. The method as claimed in claim 17, wherein the 
relatively hard metal As also machined after the welding of 
the overlay of th@— ^^atively soft metal. 
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19. The metjiod as/Zil/aimed ipr" claim 17, wherein the overlay 
of the relatively /soft metal is also machined to produce a 
groove in the ovqorlay of the relatively soft metal on the 
workpiece . 



20 20. The methdd as claimed in claim 17, wherein the overlay 
of the relatifvely soft metal is deposited onto the 
workpiece by using a gas-tungsten-arc-welding (GTAW) 
process as/the workpiece is turned. 




/ 
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